Sample preparation
The data quality and instrument performance were monitored using quality control (QC) samples prepared by pooled mixing equal volumes of different individual serum samples. One QC sample was run for every 15 serum samples. After the serum and QC samples were thawed in a 4 °C refrigerator, a volume of 350μl of each serum sample was mixed with two volumes (700μl) of methanol. The mixture was vortex-mixed for 2 min and incubated at room temperature for 10 min, followed by centrifuged at 12000 rpm for 12 min at 4°C.
The supernatant was transferred into a clear tube and evaporated to dryness under nitrogen. The residue was redissolved in 350μl of a mixture of acetonitrile and water (1:2), vortex-mixed for 2 min, then centrifuged at 12000 rpm for 15 min at 4°C. The supernatant was then placed into the sample vial for UPLC-Q-TOF-MSMS analysis. One blank sample (100% acetonitrile) was run for every 5 serum samples.
Chromatographic separation and MS
A 2ul aliquot of the sample solution was injected into an Acquity UPLC TM BEH C 18 column (100mm 2.1 mm; id. 1.7um; Waters Corp.). The flow rate of the mobile phase was 350ul/min. Analytes were elution from the column under a gradient (solvent A, 0.1% formic acid in water, and solvent B, acetonotrile). A liner elution gradient was used as follows: 2%B for 0.5 min, 2-20%B over 0.5-2.0 min, 20-70%B over 2.0-6.0 min, 70-100%B in a further 4 min, and 100% maintained 2min (10-12min), followed by re-equilibration to the initial conditions in 6min (12-18min). The serum samples were injected alternately between three groups. Q-TOF MSMS was performed with a mass spectrometer (Micromass Q-TOF mass spectrometer; Waters Corp.) equipped with an electrospray ionization (ESI) interface operated in the negative ion mode (ESI-). The scan mass ranged from 50 to 1000 m/z. The capillary voltage and sample cone voltage were set at 3000V and 35V, respectively. The desolvation gas (nitrogen) flow was set to 600L/h at a temperature of 320°C. The cone gas (nitrogen) were set to 50L/h and the source temperature was 110°C. The collision gas was argon and the collision energy was set at 6eV. The MCP detector voltage was set at 2550V. The data acquisition rate was set to 0.4s, with a 0.1s interscan delay. The Q-TOF MS/MS data were collected in centroid mode. All sample analyses were acquired by the lock spray in order to ensure good accuracy and repeatability. A concentration of 200pg/ml leucine-enkephalin calibrator was used as lock mass (m/z 554.2615) in ESI-.
Data preprocessing and pretreatment
After UPLC-MS/MS determination, the raw metabolic data was imported into MakerLynx software. Peak detection and arrangement were performed using MakerLynx ApexTrack peak integration. Subsequently, a matrix for multivariate analysis was generated by the software, including the information of retention time (RT), mass to charge ratio (m/z), and respective ion intensities. The intensity of each ion was normalized to the total peak intensities in the relative chromatogram, aimed at reducing the systemic variation during the whole experiment. If ion intensity in the corresponding sample was less than the detection limit, it was assigned a value of zero. A data filtering procedure was handled based on the '80 rule' [1] to remove the features with overmuch missing values. To reduce the impact of differences of magnitude, data scaled to Pareto before multivariate statistical analysis. 
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